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ENGINEERING ALTERNATIVES STUDY - WASTE TANK SAMPLING SYSTEMS

1.0 Objectives

Sampling of the waste forms in the Hanford single shell tanks (SSTs) and double shell tanks
(DSTs) is required to support characterization of the wastes under the Resource Conservation
and Recovery Act (RCRA). Resolution of tank safety issues, and development of tank waste -
retrieval techniques are also requirements of the Hanford Federal Facility and Consent Order,
an agreement between Washington State, the U.S. Department of Energy and the U.S.
Environmental Protection Agency. .

The Hanford Federal Facility Agreement and Consent Order (also called the Tri-Party
Agreement or TPA) was originally signed in May of 1989 and established a Hanford site
restoration plan with interim and final milestones for each major program. Included among
these milestones is M-~10-00, Characterization of Single-Sheil Tank (SST) Wastes. M-10-00 has
13 interim milestones for core sampling and analysis of SST wastes to be completed by
September 1998. Developing a Hard Salt Cake Sampler is the 13th interim TPA milestone and
this study reviews sampling methodologies for meeting M-10-13.

The waste materials in the tanks originate from nearly 50 years of defense production activities
at the Hanford site and are comprised of highly radioactive fission products and chemical wastes
generated during processing of the defense materials. The wastes originate from a variety of
processing operations and have been subjected to many treatments, including evaporation, cesium
and strontium stripping, precipitation with ferrocyanide, and others.

This resulted in more than 150 tanks with mixtures of solids, slurries, sludges, and saltcakes
with variable concentrations of fission products and chemicals, and in many cases, stratified
layers of different compositions within one tank. The sampling systems must therefore be able
to retrieve representative samples from all levels within the tanks. In addition, core samples of
the sludges and sait cakes must be undisturbed to permit physical properties measurements to
be performed in the lab.

Because of the radioactive components in the wastes, one of the primary concerns is in limiting
exposure to operating personnel collecting the samples. This concern presents unique problems
in designing shielding, containment and sampie retrieval. The safety problem is further
complicated by the fact that the wastes may contain flammable, explosive and/or highly
hazardous or toxic chemical compounds. The sampling systems must be designed and operated
in a manner that minimizes or eliminates the potential for an accident that could release the
wastes into the environment or endanger human heaith.



WHC-SD-WM-ES-205
REV &
PAGE40F O

Numerous approaches for sampling these wastes are possible. The purpose of this report is to
compile a listing of potentially viable sampling methods, assess the feasibility of these methods
against the sampling performance criteria, and to compare and rate the systems that can meet

the mandatory criteria.

As a subset of the sampling altematives assessment, a review of alternatives for core sample
retrieval is presented. Core samples may be cut by either rotary, impact, or push mode
samplers. Retrieval of the core sample from the waste tank can be done in a variety of ways.
Approaches for sample retrieval device closures which have been considered are also presented.

This report will also assess alternatives for monitoring bit temperatures during rotary drill core
sampling of hard saltcakes. Bit temperature monitoring is necessary to assure safety during
sampling of potentiaily flammable or explosive saitcakes with samplers that can generate heat
at the salt cake-bit interface. Testing in Hanford labs has shown that the chemical reactions of
concern cannot be initiated at salt temperatures less than 180°C. To provide a safety margin,
the maximum allowable bit temperature has been set at 150°C.

Various fluids that might be applicable for use as hydrostatic balancing fluids when sampling
waste tank solids are also identified and assessed. Hydraulic head fluids are used to assure
displacement of liquid wastes from the core sampling apparatus during samplie retrieval.

2.0 Recommendations and Conclusions

The truck mounted rotary drill rig utilizing the "universal or tandem sampler” mests ail of the
criteria set established for the sampling system. While this system does not have direct
measurement of bit temperature, preliminary testing has shown that the bit temperature can be
reliably limited to less than 150°C by maintaining a purge gas flow at .57 cubic meters per
minute (20 scfm) or greater during drilling. Final gas flow requirements will be established
during "safety envelope” tests. In addition, the "universal sampler can be used as a liquid
sampler, thereby permitting the sampling of all tanks, including multiphase tanks, with one
device.

The drill head and a shielded sample retrieval system are mounted on a turntable which allows
placement of the appropriate system over the drill string safely and with a minimum of effort.
The design is the resuit of several evolutions and represents an integration of conventional
equipment and the adaptations required to assure safe handling of hxghly radioactive and
hazardous wastes.

An enhancement to the current rotary drill may be the addition of a vibratory or "sonic”
capability to the package. A specially designed transducer transmits variable frequency and
amplitude soundwaves down the drill string to fracture the material being drilled, thereby
allowing a much lower rotational speed to be used for an equivalent penetration rate. It may be
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possible to adapt a transducer to the existing rotary drill rig and achieve acceptable penetration
rates without generating enough heat to reach the 150°C temperature limit.
Further exploration of this application is recommended.

Other types of drilling techniques, such as vibratory, impact or gas jet drilling, could be used
in conjunction with the "universal sampler”, making them acceptable from the retrieval
standpoint. Because of the extensive time required to develop or adapt these systems for
radioactive service and test them, there appears to be little advantage over the current design
drill rig and drill bit. All of these techniques appear to have the potential to generate sufficient
heat such that bit temperature monitoring wouid be required.

The two "bottle-on-a-string” methods of sampling received the next highest ratings (after the
"universal” sampler when assessed against the criteria applicable to sampling liquids and
slurries). There is, however, a higher risk of spreading contamination and of receiving more
operator dose than the current method.

The method involves lowering a weighted, corked bottle on a wire through a riser and down to
the depth desired. The cork is also attached to the wire in such a manner that it can be removed
by sharply pulling the wire upward. This allows a sample to be taken at any depth in the tank.
The bottle is then pulled back up through the riser; quickly capped, rinsed and placed in a
shielded container. Contamination and dose experience in the past has been acceptable, however
the success of the activity is highly dependent on the experience and skill of the personnel taking

the samples.

Past attempts to develop a shielded system with full containment for use with the bottie-on-a-
string approach have not been successful. Transfer of samples from the shielded receiver to a
shielded transfer cask have also been problematic. Further development is required to refine a
design for replacement of the bottle-on-a-string method.

3.0 Sampling System Alternatives

3.1 Sampler Performance Criteria

The following criteria describe the desired performance capabilities of a system for sampling the
wastes in the Hanford single and double shell tanks.

* The system shall be able to obtain the required samples through tank-top risers
with diameters of between 10 and 30 cm (4 and 12 inches nominal).



WHC-SD-WM-ES-205
REV 9
PAGE&¢OF O

The system shall be able to sample liquids and slurries.

The system shall be able to sample sludges, soft saltcake, and hard saltcake and
combinations thereof.

The system must be able to sample the entire depth of waste material from the top
surface to within three inches of the bottom. This is about 11 meters (35 feet)
of depth maximum.

Core samples must contain a minimum of 4.7 ¢m’ of waste material per
centimeter of depth.

Liquid samples must be at least 100 mL in volume.

The system shall not alter the physical properties of the material being sampled.
Undisturbed, representative sampies of the solid waste materials are required to
allow determination of properties such as density, moisture content, shear
strength, viscosity, stratification, and crystalline structure. Dilution by supernate
or hydrostatic head fluid must not occur. Liquid samples containing suspended
solids must be representative.

The system shaill not aiter the chemical properties of the sample, including
organic and inorganic constituents, radioisotopes, pH, heavy metals, etc. Dilution
or dissolution of saits by supernate or hydrostatic head fluid must not occur.
Cross-contamination of samples and contaminaton from the supernate or
hydrostatic head fluid must not occur.

The system shail not cause harm to the tank floors or wall. (Maintaining tank
integrity is of prime importance.)

The system must be highly reliable. It shail recover at least 90% of a full sample
%0% of the time.

Operation of the sample system shall not cause the tank waste material
temperature to exceed 180°C. The sampling apparatus temperature shail be less
than 150°C.

Direct temperature monitoring shall be provided if the sampling mechanism has
the potential of exceeding 150°C on any portion that contacts the waste.

Retrieved samples and associated hardware must fit in the existing Hanford hot
cell facilities.
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Sampler vertical position must be measurable within 2.5 ¢m (1 inch).

Sampler must remain operational after exposure to the tank contents for at least
three weeks, Radiation doses of up to 2000 R/hr and corrosive solutions with pH
in excess of 12 may be present.

The system must be designed to limit the exposure of operating personnel to
ionizing radiation to ALARA. In no case shall the dose rate for an individual
exceed 300 mrem/week.

Exposure of personnel, either on-site or off-site, to hazardous or toxic chemicals
shall be prevented.

The system shail be designed to prevent the spread of radicactive contamination
or the release of hazardous materials into the environment.

The system shail be able to obtain a full length sample in a reasonable length of
time, not to exceed 2 weeks for a full length sample.

Generation of secondary wastes shall be minimized.

The system must operate safely in an environment potentially containing explosive
gases and flammable liquids or vapors, i.e., no sparks or other ignition sources
are permitted.

The system must not react chemically or physically with nitrate, nitrite, caustic
OF organic compounds.

The sampler support system must be reusable, mobile, and maintainabie.

The system shouid be capable of taking more than one sample from a given riser.
This is desirable should resampling because of poor recovery or to confirm prior
sample results become necessary.

All sampling hardware must be retrievable from the tank after completion of
sampling activities.

The system must be fabricated or procured, tested, approved for use, and ready
for full field operation by April 1, 1993.
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3.2 Sampling System Alternatives

The alternatives that have been considered for sampling the Hanford waste tanks are listed in
Table 1. |

3.3 Sampling System Evaluation

Tables 2 and 4 (Sampler Conformance Matrices) present the evaluation of each of the sampling
systems against the performance criteria established in section 3.1 of this study. A yes-no
indication is provided for each criterion for each sampier system. The number of yes indications
is then summed at the bottom of the table to provide a composite rating of the system. The
higher the number rating, the better the alternative was deemed to be.

In addition, ten of the criteria were identified as mandatory. These are highlighted in Tables
2 and 4 by shading. If a system failed to meet any of the mandatory criteria, then it has "failed”
overall. Table 3 presents summary justifications for the pass/fail decisions for the solids
sampiers.

4.0 Sample Retrieval Alternatives

4.1 Sampile Retrieval System Performance Criteria

The following criteria describe the desired performance capabilities of sample retrieval systems
to be used during core sampling of sludges and saltcake wastes in the Hanford single and double
shell tanks.

* The system must operate inside the drill string of the core drill system in use.

* Placement of an empty sampier and grappling of a full sampler must be
accomplished with an enclosed, shielded device at the top of the tank riser used
for sampling.

* The retrieval system should be an integral part of the core driiling system.

* The system must be able to retrieve at least 90% of the core segment 90% of the
time,

* The system must be able to retain sludge, granular salts, hard saltcake, and
interstitial liquids.

* The system must be able to section or break off a hard saltcake core segment at



FHEIHN. 715

WHC-SD-WM-ES-208
REV O
PAGE*OF &3

the bottom of cored sample. Some of the hard saltcakes are highly cemented.

The system must not disturb the structure of the core. Physical properties tests
that are to be run on the sampie depend on obtaining an undisturbed sample to
assure accuracy.

The system must fit in the space envelope of the laboratory hot cells and must
interface with the sample extrusion equipment that is available. Alternate sample
extrusion or recovery systems may be provided as an integral part of the retrieval
system. :

4.2 Sample Retrieval System Alternatives

The alternatives that have been considered for sample retrieval systems during rotary mode
sampling of the Hanford waste tanks are listed in Table 5.

5.0 Rotary Bit Temperature Monitoring Alternatives

5.1 Temperature Monitoring Performance Criteria

The following criteria describe the desired performance capabilities of a system for monitoring
the drill bit temperature during rotary mode sampling of hard saltcake wastes in the Hanford
single and double sheil tanks.

*®

The system must be capable of sensing drill bit temperature on a real time basis
and providing the operator of indication that the bit temperature has exceeded the
150°C operating limit. Continuous temperature monitoring is desirable.

A real-time audio-visual alarm that trips at 150 + 5°C must be provided at the
sampler drill rig control station.

The bit temperature monitoring system must operate safely in an environment
potentially containing explosive gases and flammable liquids or vapors (i.e., the
system must be intrinsically safe).

The system must fit in the existing space envelope of the rotary bit/ universal
sampler.

The system must work reliably in the operating environment of the waste tanks.
Corrosive aqueous solutions (7.0 to 12.5 pH) and organics may be present. The
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maximum waste temperature is approximately 92°C.

The temperature sensing elements and associated wiring must be able to withstand
radiation damage from a 2000 R/hr field for three weeks.

The temperature data transmission system, if fully contained in the drill bit, must
withstand radiation damage from a 2000 R/hr field for 3 weeks. If the data
transmission system is mounted on the sampler, it need only withstand the
radiation damage for 1 week.

For methods that attach directly to the bit, four temperature sensors are required
(two on each row of bit teeth).

The temperature sensor mounting must be able to withstand up to 682 kg (1500
pounds) of compressive force which is applied to the bit face during drilling.

The drill string and bit will rotate at up to 50 rpm during drilling operations. The
sampler rotation is independent from the grapple cable during sampling. Counter
forces may cause some cable rotation.

The temperature data transmission system must accommodate the fact that the
drill string is extended in successive 0.49 meter (19 inch) sections as the drilling
and sampling operation proceeds.

If telemetry or transmitters are mounted to the bit, power supplies must last for
a 3 week period.

Liquids and nitrogen gases will flow down the inside of the drill string and return
with dust and muds along the outside of the drill string.

5.2 Bit Temperature Monitoring System Alternatives

The alternatives that have been considered for monitoring the drill bit temperature during rotary
mode sampling of the Hanford waste tanks are listed in Table 6.
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6.0 Hydrostatic Head Fluid Alternatives

6.1 Hydrostatic Head Fluid Performance Criteria

The following criteria describe the desired performance capabilities of hydrostatic head fluids
used during sampling of sludges and saltcake wastes in the Hanford single and double shell
tanks. These criteria have been excerpted from some of applicable references (listed in section
8.0)

» The density of the fluid must be less than that of the wastes, preferably less dense
than water (1 g/cm®) to minimize sample contamination.

* The fluid should be immiscible and insoluble in water.

* The fluid must not dissolve the waste and should be immiscible in the waste.
* The fluid must not react with the waste.

* . The ﬂuig{ must have a low volatility and be nonflammable.

" The fluid must be nontoxic.

* The fluid must be stable to radiation, heat and normal atmospheric exposure.

* The fluid must be readily available and inexpensive.
6.2 Hydrostatic Head Fluid Alternatives

The alternatives that have been considered for hydrostatic head fluids during rotary mode drilling
and sample retrieval in the Hanford waste tanks are presented below.

6.2.1 Organic Liquids

Many organic compounds are liquid at the temperatures encountered in the waste
tanks and meet the density requirements. The main problem with any compound
that has hydrocarbon components is that they can mask other organics that may
be present in the saltcake, making detection difficuit. A possible solution to the
masking problem would be to "tag" the organic fluid with a radioactive tracer
such as deuterium. Resolving the tracer from the other radioactive emitters
would be difficult.
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Organic liquids, when used with a purge gas clearing and cooling system, are
forced into the waste matrix and remove soluble wastes after each sample
exchange.

NPH, a mixture of straight chain (normal) hydrocarbons of the range from C-10
to C-14, has been used extensively in the past as a hydrostatic fluid in sampling
the waste tanks, It has a density of about 0.72 g/cm’, is immiscible in the
aqueous supernate, does not react with the waste, is radiation resistant and is non-
toxic. NPH, however, prevents proper inventorying of solvents already in the
tank since NPH was used in many of the extraction processes.

Other normal hydrocarbons are possible candidates, however many of them share
the same problems of volatility, flammability, and contamination of the sample.
A number of the glycols and organic alcohols might also meet many of the
requirements, however these tend to be soluble in the aqueous phase and may
react with the wastes.

Halogenated hydrocarbons are generally more stable and many are immiscible in
the aqueous phase. The primary issue with these compounds is that they tend to
be volatile and are in the center of the ozone depletion concern. Densities of
many of these compounds are too high.

Polydimethylsiloxanes are commercially available in various formulations that
have custom viscosities and other properties. These compounds appear to meet
all requirements except for the presence of the methyl radical which may mask
other hydrocarbons. Since the methyi radical is smail this impact on the lab may
be negligible.

6.2.2 Water and Water Solutions

Use of pure water for the hydrostatic head fluid meets many of the criteria,
however some of the constituents in the saltcake are very soluble in water and
will leach from the sample into the fluid. In addition, the analysis of the moisture
content of the samples cannot be made unless the amount of water-added to the
sample from the hydrostatic fluid can be determined.

One approach to the moisture content determination is to add tracers to the water
used for hydrostatic fluid so that an adjustment can be made to the analyzed
moisture content, based upon the amount of tracer present. Radioactive tracers
are attractive since the determination can be made simultaneously with the gamma
analysis normally performed on the sample. The tracer must be of a short half-
life (to allow for resampling of the same tank) and must be readily measurable
in the presence of the other radioactive constituents. Only a limited number of
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suitable isotopes are commercially available. Handling of these tracers in the
sampling operations increases the risk of excess dose to the operators.

6.2.3 Gases

Gases have been considered for the hydrostatic fluid, including air, nitrogen and
argon. If the newly design rotary drill is used, which requires gas purging and
cooling of the bit, then the same gas shouild be used for the hydrostatic
displacement. Inert gas may further reduce the risk in the tanks containing
hydrogen or flammable organics, however the cost is significantly higher than
using air. Another concern with the use of air or inert gas is that the volume of
gas added eventually is discharged to the atmosphere through the tank vents. A
modular exhauster may be required to satisfy current environmental and operating
requirements. Another alternative may be to recycle the air or inert gas by
installing a compressor or blower whose inlet is connected to the tank exhaust
riser. This approach would limit the amount of gas discharged to the atmosphere.

7.0 In situ Analysis

7.1 In situ Analysis Alternatives

The waste materials in the SST’s and DST’s must be analyzed for composition and properties
in order to characterize them under RCRA and to provide data for development of retrieval
systems and pretreatment/vitrification flowsheets. Typical analyses are presented in reference
2 and include those for heavy metals, radionuclides, organics, chemical compounds such as
nitrates and nitrites, pH, and physical properties such as density, specific gravity, moisture
content, hardness and shear strength. It is possible that some of these analyses could be
performed in the tank, thereby eliminating the need for some samples. Alternatives that have
been considered for this in-place or in situ analysis are described below. In most cases,
development and testing programs would be required to assess the effectiveness of the systems.

* Magnetic - Magnetometer measurements could be made inside the tanks.
Interpretation of the results might provide information on locations of liquid
"pockets” of liquid or voids.

- Electronic - Ultrasonic and radar measurements could be used to more accurately
define the volume and surface features of the saltcakes

* Seismic - A miniature accelerometer could be inserted into a drill string to
measure responses of the saltcake. Vibrations could be induced by impacting the
saltcake surface from another riser. Saltcake densities and void locations could
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be inferred from the data.

Radiographic - In-place gamma spectrometry measurements could be made by
lowering a detector down the inside of the drill string. The radiation field would
probably require a substantial attenuator be used which would significantly reduce"
the resolution. An alternative approach would be to heavily shield the detector
and use a small diameter path to the detector to limit the countrate. The current
5 cm (2 inch) inside diameter of the drill string would probably limit this
technique to the use of a GM tube or a sodium iodide crystal, neither of which
offer good spectrum resolution.

Adaptations of neutron activation, x-ray fluorescence, and critical edge absorption
techniques might also be employed for remote determination of certain elements,
however the size restrictions and background radiation fields present probably
make these approaches impractical.

Temperature measurement - Infrared devices (pyrometers) are available which can
provide data on the surface temperatures of the crusts, saltcakes or liquids. Since
this type of device only senses surface temperature, it is of limited use, however
it has the advantage of sensing through the riser openings. Direct reading
temperature devices such as thermocouples or resistance thermometers can be
inserted into the driil string to measure local temperatures.

In situ chemical measurement - Sensors for measurement of pH, resistivity, and
conductivity are available. Ion specific electrodes might be used for some
measurements. Fiber optic systems have been developed that utilize chemical
specific activated surfaces and laser-induced fluorescence for remote analysis.
Solution polarimetry, refractive index and optical absorption measurements could
also be made using fiber optics.

Penetrometer - This type of device could be used o obtain strength and hardness
measurements of the surface materials.

Nuclear densitometer - This type of equipment is routinely used to measure in-
place densities and moisture contents of soils. This device might be adapted for
measuring saltcake density and moisture content.

Shear vane - This device can be used to determine fluid flow properties remotely
by measuring the torque required to rotate a paddle or shear vane suspended in
the fluid. A further application might be to measure strength properties of the
saltcakes.
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Table 1 - Sampling System Alternatives

e e L
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FORM, DESCRIPTION : ENCES;
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SAMPLER CONFORMANCE MATRIX
od Truck mounted ‘Truck Vibration
AMPLER Crans suppocted Telped Truck mount
s METHOD wnry delll with mounied rotary drill with retary drlil meunted nnil sted
carbide bl rolary oarblide bRt with moified rolary drill rotary deliling
mmpler . b and with dlamnend with unlversal
undveesnl bt . sampler
sampler
DESCRIPTION | Alengess cotary | Salfold Spectally Spectally Rotary core Coce duliling
cors delil was ounled deslgned rotary designied rolury delll with system Lbal
suspended from » waler slulcing cors drlli wilth core delil with dlamonds ures
boom crane method, watiple segrnent sumtple segment Inbeded In bit. ullrazonic
allowing “remcts” ' reiriewt aystem, reizleal DL tested W vibration 1o
plaseiniat Inth & =) whideillilees an systesn, which ipecially "cut™ threugh
tatr for ampling. attlomalic utlitzes an destgned not mattlx.
greppliag lalch aulomatic to cul ateed, Could be uied
for ahidd prappling latch with extsllng
suiple retrleval Tor shileld unlrersal
ample sampler,
CRITERIA reielend,
Y ¥ Y Y ¥
Tha sysizm alwli bo sl 1o sanpls Hgukds and slusdles, hiid N= N= Y Y
Slmp]c .M;a. 8ol and hard salicakn and comblnatlons, Y Y ¥ Y Y
Y Y Y Y Y
Contain & mitirmuen of 4.7 om® of meioral per om of com, Y Y Y Y Y Y
I.lquld ump!u muat bo sl k.lll 10¢ ml In volume. NIA HIA Y HIA Y
Nm -uu the phyn Y Y Y Y ¥
'Undishatbed, - aihi
The ant:m rlull not alior the dtmlal propecties, Y Y Y Y Y Y
I i
e q-mm ﬂull ot cawd ezt 16 t!:n ik Y Y N Y Y Y
Stull recovee i1 keast 20X of & full sarplo $0% of tho [lmo, h's Y Y Y 4] h 4
T ¥ Y Y
lcmpemuro Ih-II to bedn dun’ 150 C
Dircet temperat Jigring ahnl) ba provided If o N H N N M N
anmpling mechaniam has tho potentlsl of exeoeding 150°C,
Samplea 1nd Tated hand et bo comgmilable with ¥ ¥ ¥ Y b Y
exlating #lia bot coll Macllitles and equipment.
Swngler vertfoal position nwat bo metsurablo within 1 Inch, Y T Y Y Y g
Muwt remain opsratfonal alier tank exposurs for 3 ook with Y Y Y Y Y Y
dosce of 2000 Rthr ard sclutions with pll > 12,
Tho aystem deafpn and epertfon mud comidar ALARA, Y Y Y Y Y Y
Individim] doso sball not excood 300 mrcmiweek,
Y Y Y Y Y Y
Y Y k's Y Y ¥
Tho systera shall bo sblo Lo obiatn & sampls 1n & reasomble Y Y ¥ Y N ¥
kenpth of thno (less than 2 wocka) for a full kenglh samysho.
Generatlon nl‘ mﬁnq wiice uhnll e mlnim!znd Y Y Y Y Y ki
v ¥ ¥ ' Y Y
Y Y Y v Y Y
Tho eampler aupport syslem ment bo reveable, moblle, and Y Y Y Y Y Y
malntslrable,
The sysicm nrwt be cepablo of taking mor dwa ono surphke h'e Y Y Y ¥ ¥
{rom & given rher,
Y Y Y Y Y ¥
Tha sysiem muat be fabriceted or p d, tostod, approved Y Y Y Y Y N
Tor ues, and rendy for fill oporation by 4/12199).
Cotnposits Rallng (mumbee of ¥'5} 23 9
Faat/Fall ~ Critfeal Criteria {shaded baxes) Fima Pasa

N* 1€ unlvorsal samplor 1a wod In thosa applications, o lquid sampla could bo ke, howsver it I not cxroutly adapiod 19 Uxeo syoicma.

Lo e e s e




- T MBI

WIIC-SD-WM-ES-208
REV @
TAGEXDIOF &
TABLE 2 -- CONTINUED
SAMPLER CONFORMANCE MATRIX
SOLID SAMPLERS
Rotury et and Revarso Chura delll Hand operated Reciprocsl Rotsted caelng
SAMPLER TYPE chlp elreutation ward drill {washing el
woachlno) drilt
DESCRIPTION | Rockdiill wed Typlcatly wed Trplexing Herel operated Occellating Culng with
In wining +nd with alr ta percusaion drill. vorslon of chwm rolstlon of bit sl drilling shoo
conatruciion. trenaport chine ddtl, Tow apocds, rolated Into
1o surface calm,
mounied cyclom Secondary
sepuritor. drilfing of
Ukilizes cwsing Interior
secondary roquired,
eaizscn Jor
v alsflow ln
CRITERIA et |
Dbiati Jurples feom v N Y ¥ ¥ ¥
The aystem atull bo abls Lo exmpls lquids and slurrics, H N N= K" N= =
Sunpls studpcs, sclt xnd hard sulicaln and comblnatjons. ¥ Y Y Y Y Y
. s e ‘ . ¥ Y ' ¥ ¥
Contaln a minkmum of 4.7 o’ of materlsl per em of o, Y Y Y Y Y

Liguld samples mmmt bo st least 100 ml o voliane,

Mol dltes b5 phoyléit progent
* Undfiturbod,” fepresintativ

Tha sysiem shall not alier the chemleal properles. L N

ﬂnay-m-hum«whm‘eu»u‘z\kﬂm or,

\ v v
Shall recover at kst 90% of & full supls 90% of the time, Y Y Y H Y Y
Wadte mwtesdad st 5 v Y u E4
Disect temperstum monitoring shall bo providad If the N MNIA N N H HIA
sumpling meshanbim lus to poiontal of exceeding 150°C.

Semples and {ated hardwaro muut ba computleblo with h A k4 A 4 Y T
exluting abtn hot orli fasithice and equipement.
Sempler vertleal postifon st b messteablo within 1 Inch, ¥ Y Y N v N
Mual emwia operationad afer ok exposuro for 3 weeks with Y Y Y Y Y Y
doscs of 2000 Ribr and achuions with pli =12,
The system dealgn and openition rmat comkler ALARA, Y Y Y N Y N
Individual doso shll not exceed 300 mremineck,
o i ¥ Y ¥ ¥ ¥
¥ Y Y ¥ Y
The sysicm skail bo sblo o oitain & samplo In & reasonabla ¥ Y Y N Y ¥
fength of tlmo (less than 2 wocky) for a Full kength sampls,
Cerorstion of secondary waates shall bo minimired, N N 1 4 Y Y Y
Y Y Y Y Y ¥
: Ity iR
it eheritisly, of phyiicatly vl Y Y Y Y Y Y
| 5. CTERAIS, compounit | +
Tho ssmpler support sysieet mmast bo rowabile, moblle, aod Y Y Y Y T Y
nubntelnatla.
Tho systens mnt bo capable of taking mens thad ono samph N N Y N Y Y
from a glven risor,
Y Y Y h 4 ¥ Y
The sysiert ot bo fabrdeatod of procured, lostod, spproved N N N N N L

for wo, and cendy for full opernilen by 47171993,

Campodila Ratlng {number of Y5}

Tass/Full = Crltheal Criterta (ihaded boxea)

N* Il universad srmpler b veed In thoso sppllcations, & Jiquid sarmpls could be taken, howevet LT not currendly adsplod to those systera,
U* Unknown,
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TABLE 2 - CONTINUED
SAMPLER CONFORMANCE MATRIX
SOLID SAMPLERS
deill Dawu holo Prournal)
SAMPLER TYPE Ralsa DrlY] !:;:mlm if Cabls 1ol Vibmlory ot .i,;]
{lack Hirmret)
DESCRIPTION Pilot driil thru Murnence drilt Irpact Ariven, Cors drilling Preumatle Lgact defven
1ank bottom with wilizing open sumpler 1ynteva utllires porcuanlon dilit opent sampler
bit attached from prevoatie tubo wilng cabla vibration 1o cut with head at bl tube walng
bencath tank and traneport of driven hamener, through matrix, Requlres Mgh poc vt
ralsed through chips and duat to Cultings cua be pressurs alp Irpact drive
tava calo surface manted tranmportod napply down head,
cyclopa preumaileally, delll oeing.
scparatar,

CRITERIA

Y Y
The system shadl bo abls to eumplo Tquids end alurdics, N N N N
Sunple .Mm. wofl and hard malteaks and comblnations. ¥ ¥ Y ¥
Sunpu ha ml gep;‘ of wasta fmm the' w;: fade i wllhnx: Y Y Y ¥
4 e of tho butien, sbou: i1 mkno(&qﬂ.lnmlmm s
Conlain, & minfrmm of 4.7 crg’ of ruteriad pet cra of con, Y Y Y Y Y Y

Liquid stmples rmust bo ot least 100 il b voluma.,

... Uritisurbad; “topredehtatlve aiirplod ink rnquhed

The system stall not slier the chemnlcal prvpcnlel ¥
‘The systcm. n!nllml talida ]um\ Iu tho !.mk !lmrl oF w-ll. N 2
Shall reoover at least 90% of & full semplo 90% of the timo. Y Y Y Y ¥ H
. il { igoics: Y Y Y ¥
_teimpciature ahill be aa G [50°0,;
Dim:( tempersturs monilotlng shall bo pmkkd If tha N MiA M N H H
pling hantim has the p tal of ¢ 150°C,
Samplos and associsied hadwar st bo sompatlsble with ¥ y Y Y ¥ ¥
exlating slto hot ol facltitfee und oquipment,
Swmpler vertical poslifon must ba mcatunble wititn 1 Inch, Y Y N Y Y N
Must remain oporutfonad sfter tank exposurs for 3 weeks with Y Y Y Y Y ¥
donce of 2000 Rihr and wolutborw with pl} > 12,
Tho aystem dealpn wnd opention mmut conskder ALARA, N Y Y Y Y H
Individuat doso shall pot cxoood 300 mremineek,
I i Y h 4 Y Y
Y Y Y Y
Tho system shall bo aklo to obtalin & seepls In @ reasonable Y Y Y N Y Y
Iength of Uma (lesa than 2 woeks) for o full length sample,
Geneention of -ocvn-hry wanics shall be mintmired, N Y Y Y Y Y
Y Y Y ¥ Y
Y Y Y Y Y ¥
The samplar support sysicm mmui bs rtuatlo, mobllo, and Y ' Y Y Y Y Y
maintalrable,
Tha aysiem ot be capabla of taking more than ono sxmpls N N Y Y Y i
froen w glven sisor,
anpling, bi 4 4 ¥ Y Y Y
You-of o4
Tho sysiem maat bo fabrd of | d, tested, app d M N N Y N N

for weo, and reudy for fall operatien by 47111991,

,Compoulte Raibng (number of Y*s)

Tass/Fall — Crliknt Criterla (shaded boxes)

N* I welvorsal sarploe b teod Tn theso spplications, s liquid suiple could be taken, howaver H i not currently wiepted (o oo eyateme,
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. TABLE 2 -- CONTINUED
SAMPLER CONFORMANCE MATRIX
SOLID SAMPLERS
Suels ugee Composlt care Auper canlng Augor cualng Mechanical post Ttend augee
SAMPLER TYPE - sempler with pereusslin wilh tmiversal halo digger
sopler aampler
B RIPI Itand driven Causlng s Auger typo Auger typo Avger type Ilard driven
D]:SC ION wuger with advinood Into rolated casing rotated cusing machine, tnck auget pulls
contaloment and sulicalo by an with usa of with rolary eoro or tractor rmatcrial to
shroud fnlemal percualon el and mouniod, almilar nufaco, Cag
resemblod down bit/mivee which samplet o wilversal 10 thoss uecd for b doslgmed lo
4% race, “homagenlzce™ relricve samplo sampler 9 placing power ko 1 core.
the oo sumplod {o caslng, retricvo sumplo poled, aunple,
of mixed wasto n caalng.
retricved for
wpalysu,
CRITERIA
, OBt iarvples fro 10 70" ¥
Tho syalem shall bo sblo to srmple Hoquids and sturrics, H
Sampls shalpes, uoh and bard saltcaln and comblnations. Y
Sl 11 G0l it of Sisia e s Aop Wk (8 S ¥
- & cun. ol iho Bollod; ol el of dipth maktmiora, 5
Contaln & minbinam of 4.7 e’ of matorlal per om of cowe. Y

Liquid surples meut bo at doast §00 ml la volume.

B

" Undlitinbed, reproscrislive: sampled 3id roquired:

fot wo, ared mady for full eporstlon by 41111997,

The aysicm shall not ales tha clemical propeics. N
R T R e R R
. The system ihill not bavd i Y
Shall recover ot keest 9% of & full sumple 90X of the \ino, Y
 Wasia maacli ohall bk én 150°CL ’ Slmplir;i p;nmi'\is Y Y
| mpeaiuse shill b kad G 15000500 L
Direat temperstum monliorlng shall bo provided IF the H NIA NIA N N NIA
aninpllng mcchenism bas the potentlsl of excoeding 150°C.
Sumples and ssoclited hardwaro mut bo compatiabls with Y ¥ ¥ b 4 Y Y
exlating aire hot ocll facllities and cquipmient,
Sunpler vertieal position et be messunabls within 1 kach, Y HIA Y Y N N
Must semaln operational sfier tank exposurs for 3 wocks with Y Y Y Y Y Y
doscs of 2000 Bihr and solilons with pIl > 12,
Tha syswem denlgn and opersiion et conslder ALARA, N Y Y Y N N
Individuat doso shall not cxeood 300 meemimock,
o Py oA 5
: ¥ Y Y Y
Y Y ¥ Y
Tha vystem stmll bo sbio to obtaln & sumpls in v ressceuble h Y Y h 4 Y N
lengils of timo (leaa thant 2 woela) for & Full kength aampls,
Genertlon of socondary wastes shal] bo minmlzed, Y Y Y ¥ N Y
g o 3. o o
Y Y k 4 Y Y Y
Y Y Y Y v Y
Tho sumples support sysice rmut ba reiwablo, moblle, and N Y Y Y Y Y
maintalnabla,
The sysicm mut be copabla of taking moro thaa ous sernple Y Y N N N N
From s given Haer, .
Y Y Y Y Y Y
The system must b fabricaled or procured, tested, approved N T Y Y \ 4 Y

Composile Ratlng {number of Y')

Tass/Full = Crltlead Crltecia (ihaded boxes)

N* Il ulvorsad sumpler s ued In thess appliceilons, « Tiquid samplo couM bo tekor, howaver It Is not currently sdspiod 10 thesa systems,
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TABLE 2 —- CONTINUED
SAMPLER CONFORMANCE MATRIX
SOLID SAMPLERS
J N *Ont-picen® Wpdraulle praty Sludgs dart Dackbos lend sbove! oe Clam stell
SAWLER TYPE oo semplor pacda rutpler post holo dlpger shavef
D RIP1 tmpect driven, A sumple tubo I Taperod sanpler Trector of tck Mumally Minlaturo
DESC ION opext sumplec 1ahed into ountod operaied showel, epring elosure
tubo walag cable wastc, Alllng do | vordoally to backhos with post holo digger clam abell «
dejwen hanumer, fubs with & peectrals shudge, scoop shavel, or sltmllas tool. sunpendod from
ssnple, When Samplor ereno hook.
tubo 1s penoved, retricvod by Used to sampls
mepls s cablo telher, sludges In
retniond faerd canyon
by fiction. Caa Tucilios.,
btkenasn .
Py Tull de;
CRITERIA Jorisimbong

%

Tha aystem shall bo ablo 1o exmplo liquids and slustiee,

Sunplio sludpes, sofl ared bard suliexko and combisatlons.

Conlaln » mintrwu of 4,7 o of matertal per cm of core,

Liquid exmplies must bo 21 lkeast IN mi 1 volumo,

Cotntposlie Ratlng {aumber of V1)

i

of vimpled’ mite
| Undlsitubod, . epresontatlva winples, weo’ roqulied.’;
Tho lyll.em atull not alier the cleeideal properiles, N N N
B
nupyﬂcmthllno!umo mwlh:l.inkﬂooﬁmmll. 'y Y Y
Shall reoover at leaat $0% of a full umph 920% of tho tlme. Y N N h Y N
Wma m-luial lhd] ot umnd wo-c S ] Y Y Y b4 v Y
tempenituro shall by keas than;i 50*C,
Ditcet wemperature monitoring shall bo provided If the N Y NIA HrA NiA NIA
tamipling mechaninm Iwa the poteatlsl of exceading 150°C,
Swmplkea and ssaoclated hardwar s bo compaiiablo with N Y Y Y Y Y
exleting sito hat ol faclllibon and oquiprment,
Sumpler vertleal penitTon nmst bo measurable within 1 bich, Y Y N N N N
Muat reniln cperationat sce tank expows fir 3 wocks with Y ¥ Y 23 h 4 ¥
doaos of 2000 Rk and solutlons with pil > 12,
The syalem deaipn and oparstion mat conaider ALARA, Y Y N N N ¥
InJivklual dose shall not exceod 300 mremineck.
¥ Y
Y Y
Tho tysier stull bo wblo to obtalis & samplo In & reascrmble Y Y N N N N
length of 1imo (leas than 2 wocke) for u full lengih sammle, .
Goimmuwa of socordary wastos shall be minlmized, Y Y N Y
M 4 Y Y ¥ ¥
Y Y Y Y Y Y
“Tho swmpler aupport aysiems mut bo rewable, mobilo, and ¥ Y Y Y R 4 Y
mulntainabls,
mlylkmmlbuup‘bh of taking more U ono sampls Y Y Y H N ¥
from & glvent risar,
Y Y Y Y Y
Tha sysiem nrut bo libricated o procured, teated, approved N h's Y Y Y ¥
fot W, and ready for full cperstien by 47171993,
— s T P —
-

PansFall = Crltbeal Criteria (shaded boxer)

Ne I inlvernal sarplor in weed Iy theso applicatlons, & Hquld sampls eculd o talen, bowover It not currently sdapicd 10 thoso aysienw.
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TABLE 2 — CONTINUED
SAMPLER CONFORMANCE MATRIX
SOLID SAMPLERS

Dotar reacl Watar Jet cuting Laser cutiing Gas Jet cuellog, Cue Jet cunslng, + Sawcul
SAMPLER TYPE et it ot it geh samcior
DESCRIPTION Dozer physically Iligh preasurs Lasor cultlog of High proasuro 1tigh prosturo Chala saw veod
yrenchiog surfaoe waler Jet tnad to ©oro. gan dlscharga at gon dischargo at te cut blocks of
of sslicaio, ot matoriste, it with abrasfve biv hard saltcako,
Exlstlng gt (Powslby from
applieations cun robotle am)
ot 37 of slocl

CRITERIA

Tho systcm stull be abla 1o sarmpls Hquids end slurelca,

Suepla sludpes, wolt xnd hard salicako md comblinations,

Contaln & minimunt of 4,7 era’ of material pee o of cor,

Liquid swmplos rrrual bo at deasy 100 mi In voherno.
. Mot aher U shyafcal proportics of

Not al 5 ool p of anmplid mwie
Unsiliturbed) represntatbvs ‘dinpich o r

i’ riqu

‘The systern shall not slict tho clemleal properticn.

Tho sysicrm hétl oi ciilss s 1 tho,taak floors of Wall..

Shail reoover st kemat X% of & full sample 90% of tho time,

Blreet empertim monltoring shall bo provided If the NIA NIA NIA 277 HIA N
sunpling mectmnlsm hes tho potentls? of ding JSIC.
Sunplea and essnciatod bardwero it ba compatlable with 'S v Y ¥ Y ¥
oxlailng altohot ool facllibes and equipment.
Seaplet voriloal position muat be messwssblo withia 1 Inch, N N N Y Y H
Munt remain oporstoml sfier tank exposurs for 3 weels with Y i Y Y Y Y
doscs of 2008 Rihr and solutlons with pil > 12,
Tho system dealgn and opcrstion must comider ALARA. H Y Y Y Y H
kexllvidual doso shall not excood 300 mreminock,
Y Y Y Y
et A 4 Y Y Y
i
wroeegt 1
The system shall bo ablo 1o obialo # sarmplo In & reasonatle N h's Y Y h e ¥
kengls of tlpa (lose than 2 wocks) Tor & full length srniplo.
Geronitlon of socorcdary wasics abali bo minimirad, Y
53 v
Y Y
Tho sampler suppott sysiem staut ba reunble, mobile, and Y Y Y Y Y Y
malnialmblo,
Tho syttetn mut bo capablo of aking moro tun ooa sample N N Y Y Y Y
Y Y ¥ Y ¥ Y
Tho eysiem muat be Mabrleaiod of d, tesled, approved ¥ N N N N Y

for ueo, and ready for full opersifea by 47170993,

Compoalle Raling {numbec of ¥'9)

Fesw/Fald — Crltkenl Crltecla (shaded boxes)

N® 17 unlversal sumplor 1o tsod in thess sppileations, & Bquid sumple eould bo ukeo, bewever iU D not currently sdapted to Beeo sysicmw,



PHIISH. 175

WHC-SD-WM-ES-205
. REV ¢
- PAGE 28 OF &3

TABLE 2 -- CONTINUED
SAMPLER CONFORMANCE MATRIX
SOLID SAMPLERS

: SAMPLER. TYPE | Rebode wapke

DESCRIPTION | Robole am

tmeriod theocgh
lurges rsce with
elescople, or
Tolint
extcrulom.
Remotely gukied
with closod-
cirvuft
relevition,
Coupiod with 2
mavable
sunplor,
ponitly e
minfatiro rotary

CRITERIA dAll.

Tha system shall bo able to aemplo Tlquide and shurrlce. Y

Sarrpho ofudpes, tof} and hard salicako and combinatiom. Y

i

+ Surpl o e e of W
" 8 em of tho balom, sbalt 1] melors of dépthi mixiimen)

Contain & minlomm of 4,7 em? of mateslal per con of ooro, Y

Liquid samples nmust bo at Jeast 100 mi in volumo. N/A

" Nk alc ld. hulet proyartics” ot Wenple rae
" Undistaibed; frpeeainladvy iniopics w9 reqbimed.

Thw system shall not alier e diemical propentiea. M

L I T r oot
The sysictn shall ot causs Trarmi to ank Mootd .o ¥
Shalk reover ot least 90% of o full sareplo 0% of ths Uima, Y
Yima il shall ok i, 180°C% Y
terspernturs #hll b3 Jeid hin 150°C
Direct terny oting ahell bs provided I the Y
surpling mechanli bes tho poteraiad of fing L50°C.
Sunploe and watoclated hardmaro st bo competlable with ¥
ealutlng pits hot cell fucilitles and cquiprixcnl,
Sumpler vestical position et be mesaunablo within § fnch, Y
Muat remaln opetational afler tank txposure for 3 weels with ¥
dosce of 2000 Rihr and solutlon with pil > (2,
The system delgn and operstion maut comider ALARA, Y
Y
Y
The sywicmt shall be able 10 cbials m samyple fn 4 teasonshls Y
kenpth of Ume (kes than 2 weela) for a full kength sumplo,
Gernratlon of socondaty wasics shuil bo misimized, Y
Y
Y
Tha ssmplor support system reaml be roueable, mobib, and Y
malntainabls,
Tho sysicet el bo eapsbls of king mors theg o sxzyrle Y
from n glven reor,
N ¥
mipilvg BEtvites i
‘Tho sysiem nast bo fabricatad or procuod, tosiod, spproved N

for wo, and ready for full oparstion by 4711993,

Composite Rating {(nutmber of Y*1)

Prst/Eall = Critheal Celtecka (shiaded bozes)

N* [ miversal sampler bs weod In theso spplications, a liquid sumpls could be taken, howover 1t s pot currently sdspiod 12 thoss sysice,
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TABLE 3
SOLID SAMPLERS — MANDATORY CRITERIA
PASS/FAIL JUSTIFICATION
SAMPIE | Crane supported rotary drill Tripod mounted rotary Truck mounted rotary driil Truck mounted rotary drill Truck mounted rotary drild
METHOD with standard bit sarpler with standard bit with modified bit and with diamond bit
universal sampler
CRITERIA YN JUSTIFICATION YAl JUSTIFICATION YN JUSTIFICATION YIN JUSTIFICATION YN JUSTIFICATION
The syssem shall bo sk to obtain requimed Y “echmolopy demomtrated, Y Techoslory danosstraied. Y Techoslogy democeirmed. Y Tectnology denonstrated. N Wil o= . bard sehcake,
sazples theough tank-jor riscrs with
dizgicters batwoen 0 and 30 am,
Tho sy meat b able 02 maple the Y Teckoolery demomstated. Y Todmology domenstrated, Y Tedology desmcrsumicd. Y Tecualegy Somaatraiod. N Will ook cax bard safteake,
creirs depdh of waste caterial from the op
surface 10 within § am of the bovom,. This -
3 sbax |1 eactens of dopth weximm.
Tha syntema abal] poe dlier tho plysical Y Tectnolony demantated, N Saxpla imising and scoondary W, Y Tecknology demonntnaed. Y Teshoolopy daroocutnted. Y Techoology demexsinated except for band
fropsniics of faopled matcrial, - whale,
requited,
The systom shell DX cylno hens ta the ok Y Tectznlopy demenslraud., Y Techealory dewomratrated, Y Tecmalegy dotoonatrited. Y Tedology danoinud. Y By kit design
floory of wall, Mujmaining ak feopricy is
of prims importance,
Operaifon of the sample syse shell oot N E ¥ 3= d ut bt k4 Tectnology demomsuruced, N Excesaive wperatie pooeeated a2 bit ¥ Tostng shows entpotature aan bo h g By emini. cored vie ting.
ctisa e ok Wasta gwicrizl bpenm 10 Bec, fuz. maistained gy kg s pge g Dow ic proecdure,
o 180°C. Tha mepling spparacu roaitaied ot 3 tminiges.
tcmpereium ehall bs ko the 150°C.
Expoture of porsacecl, ¢ider oo-tlie or off Y Coalnme=t devipns for sepornied dnll Y Coraat Seaip for d drill Y Corntitment dexigme for sepmonted deill A ¢ Comalnerr deaipns for sepremed dhl} Y Contalornet desipo for mpmeniod deill
tie, to burardow or taxic chemicals shall rod s developod 2od demasatraiod, e arp developod aod deroostruied. rod am developed aod democatrased. rod we developed. and demooatrated, red am developad and docratraiod,
bo prevenied.
Tho syuicm sbull miniuite the rpread of Y Containgett dosigns for scpmontod dnill Y Cooual denigos for deill Y Contaimzen deaipnd for scpmented dnll Y Crataineney designg {or sapresied drill Y Centainzent dexipne for sepmeoiod deill
rekease of pdionstive o bezard izl rod are developesd ard demamstrriad, 1o arn developed and demxawirued, rod ars developed ard demonetrased. rod e developed and dempopsuraied, md are doveloped and demonsuraiad,
inco o enviroomens, Al oo Gms shoukd
bezards be exesaivas
Tho system tat cporis sakly nag N Drill bead tezxls o sy whea Bt stiels, Y Techaology demnomsined. Y Techpalory duncoetnted, Y Teztrology demarmtested. Y Techackopy oo traied,
i postially Aining explosh workzr busard,
frsen and flunerable Sande,
The eyvient ment st react chmnioally o Y Techsology domemesiaaud. Y Tectoology demenstrziad, Y Tecdmolory dracrainitad. Y Techeolepy dermovetestad, Y Techuolory demometatad.
ppvically with itrase, sitd, auis or
organie coupoaeds,
Al sampling hertare nmewt by reirievabls Y Teckaology demcrutraied, Y Teckrolopy domoracrsid, Y Tecknalogy Soooatraied. Y Techoolory demonmuaied, Y Techoology &manatreiod,
Iracy the ek afler complotion of smpling
activities,
PASSIFAIL Ful Ercesive tepeons sl wocksr bazard, Fail Fail Exocaaive scrpmratura. Pua Past perforewncs bas demoosirziod Fall Ueuble @ sampls bard sadiceln,

Sepla sxiting and seccedlary wisie,
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SAMPILE | Vibration assisted rofary drill Rotary cut and chip Reverse circulation Churn driil Hand operated ward drill
METHOD with universal sampler
CRI‘I‘ERIA YN JUSTIFICATION YIi JUSTIFICATION YN JUSTIFICATION YR JUSTIFICATION b JUSTIFICATION
The system shall be abks Lo obin requind Y Techrelory dmrcostried when veed with Y By desipn requlsememis, H Only frcsioead for dry saltcabs. Y By daips vequircment. Y By dexipn requiremmena,
snrphes Grough teakaop risers with existing equinooenl,
dismcters boomesz [0 asd 30 o
The sysians mmut ba able 10 sansple U Y Techoology damaostrased when wed with Y By deaign eoquireseau, h 4 By design mquircments, Y By deaign. o Weight of tha tool would b cxcenive
exxin depth of wasis meierisl froct iha wp esiating cquiteoent. for e ompation,
o 10 within & om of e botecn. This
B abou 11 tetens of dopth poaximum.
The system shall not shier the plysiexl Y Tetinolopy doscontraind whea used with H Surpls micing, N Suzpls mizing. N Cors disturked by Impece of drilling. N Sasple miring lilchy.
proseries of sampled Taserial, exiating equipmene. Sammsle mizing litrly,
Undlinsrbed, meprsctative samples arm Lo
rozquired.
The syntem sball pot cxawe bamrs 10 the Lk Y Teckoolopy depcratraied wien teed with N My pmante taak floor, Y By sdmiristrtive coosrel vis openiing N May dazags tagk fioor, h ¢ By aictizistrative edwtro] vik operalh:
floors ov wall, Maiaining tenk fecgprity i existing equipet, proveduss, proohae,
of prize imporunes, -
Operetion of the wpls sywrant ehall 2ot Y By sdminiintive comtrol vis epesniing - High friction. Y By sdminfitrative cosmrol vin op N Hith {fctim, Y Eowe friction,
caoms the Lok wasia matsris] empet s 0 proceduara, prosedure,
exomad 180°C, The sasmpling tppunne
wmpentamn shell bo ks then [S1°C.
Expouum of persamnsl, cither cosita or offe Y Carysi deaipra for d drilt Y [ desizz for seqmmend deill Y Cocdal deaigza for ed drill Y Contat desipre for d drlt N Corgatoerrt dcaigze for wgmemed 4611
slie, 1o burasdom or e chemicals dull tod aro develapnd and doocetrawsd. rod am developod axd domonetaiied, rod wre developod rod demonetraiced, red g devalopad eod deraoretranad, rod are doveloped eod demonutouied,
b provonted,
The syvtess shall minkoize o rprend o Y Cooxad deaips for d deil] Y Cocxal deaipne for d drill Y Coneak deaiges for d deitt Y Comtai degiprs for = deill N Cofa deaigns for scpmomend drill
relcase of radicactive or hezad il red am dewelopnd and decvmitraiad. rod o developerd and domosainied, red am devaloprd and dcmosatnied, rod am developed and deoomrainned, rod are dowioped and demreminud,
o U eovimomel, At po tins shodd
buzards ba arecaive.
Tho syt mut cpente salely e b 4 Tedmalopy damanpinnied when wed Wik Y Ho ipnitlen; sowem, Y By daitn requirement. Y No ignitiay seuraz, Y Ha ignidon source,
i povmatlally scesaining explosh eaising equifecat,
gracs and Aurerabls onds,
Tha syvic nnat oot roac chemissily o Y Tecnology demoratated winn eed with Y By daaign, roquireenex, Y By design requirctnonts, Y By deaign recquircmenta, Y By deaigm roxpirecoents,
Prpsically with pitrue, bitrie, caustis o exialing qouiprest,
orgric coapounds,
All permaiing badwers Tt be retricvnble Y Testnolopy deonsersied whes usad With Y By éaign neqiremenis, Y By deipn reqiiemenis, Y By deaips roquircmasis. Y By deaigz requircmenu.
from the U2k aflcr completion of sanspling. exining eouiprrert.
activifien,
PASS/FAIL Faze Sempi it Fail Muliipla. fxibires. Fail Dry saditxle caly sod sl miding, Fall Mixing, fiction and Unk demage. Fail Sangls mivey sl cooaies weihi.
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' TABLE 3 — CONTINUED
SOLID SAMPLERS - MANDATORY CRITERIA
PASS/FAIL JUSTIFICATION
SAMPLE | Reciprocal (washing machine) Rotated casing driil Raise drill Percussion drill with separator Cable tool
METHOD et
\ CRITERIA YN JUSTIFICATION YN JUSTIFICATION YN JUSTIFICATION YiN JUSTIFICATION YN JUSTIFICATION
|
The cyatem shall by ablo 10 obtam roqaired. Y By &ipn regpdireroene, Y Bydeiga roquirmeesst. N Bowom entry threugh uaak foor. N Oaly hactiooat for dry sehaake. Y By deaign requiromocs,
2 sangles Utugh Lnkdang risers with
i distneters betwoen 10 40d 30 a
-
' + Tha sysus rast be bl 0 sazephe e Y By éesign requiramenr. Y By deaign requiremeat, Y By deaign requireezes, Y By deaign requireerees, Y Capablo of scncizuom coring.
[~ 1y cntim depl of Wiate matesia] from the top
[k Il surton to withia £ e of thn bousen. TH
o is sbot 1] meen of depeh mactimam.
—an
= The syuicm sball 5ot sher e physied N Samls miring, .4 Saopls eixing, N Sample mixing, N Sample mixing. H Expucts from driving core oey dlstach
o | proportics of sampled maesiad, oot
Undisturbed, representstive sezples are
roquired.
Tha sysiem sball not cyusa berm 10 s faok Y By simiistmive sootrol via opzratl N Casisg toey dara gz {loor, N Vieliies unk coofinzoent, N My poinis tank floor, N Haremer drivest, may dumefs Deora
floors or wall. Maisuining uak sephty i procedure,
i- of prizso Enporance.
Openticn of the sampls syswom bl o U= No prototyps availabls for sesting, Y By admizistative caztred vis operting N High spoud, biph frietion Y By adaizistrative cootrol wis, opersting Y Lew frictica.
ama thy Leak wauw mutcria temperune procodure, procxdira,
exoced 180°C. The sempling sppannw
wrpetarare shall be ks Ung 150°C,
Exposurm of prnaomel, either aovaia o off+ Y .{ Cooimmes deaipos for sogrenad drill Y Conlai desipom for scgemomiod dell H No weirslogy for sarple timafzns. Ne Y Caisl desigre for sepnomiod dril] Y Contabynere desiprs for sopmesied drill
i, 19 berarlow oc toxie chezsicals ahall e arm developed and damaretmied, ol e developad apd demorstrated, cogixitoeo, rod are develeped and demecstrated, rod ery developod e deersiniied.
ke preveosed,
The system shall minirdre the speead o Y Coctalrnent desips for sepocnied drill Y Contai Seaipre for sepz 4 drill N No uadsology for sanple tracafars, No Y Cortas: eaipng for d drill ¥ Cortsimmers, daipes for sepmemied deill
releanc of ralioactive or bezardons materils rd are develoend end dessecutrned, 1od wre devedoped and demersirzizd, exataiywe, m™d ero developed and Sctmonstraied, md o dewcioped and demexstraed.
o the eviroxore, Al po toe sbouid
1 bazards be cxasaive,
Thz.lylm“qzmnklyhm Y Ne ipeidan sewros, Y o ipnitiens sauree, Y No ipmition souree, Y By &aip requiremmese. N Mochania] peematen of k.
poece wcd el Lgida,
The sysiema must noe roact chermiexlly or Y Dy design requirorceats, . Y By daitn roquireeex, Y By duim rqiremet. Y By deaign requiresera, Y By Gmiga requiscmons.
Paysicadly with nitrus, pligive, cutic or
crpriie compoeds.
All sapapling basdeonre must b retricvabh Y By deaipn toquiretacnis, Y By deeipn requdvenere, Y By din mepdrement. Y By design requiremer, Y By dexigm roquiremencs.
from, tho tenk afler ecopletion of sampiing
ke,
PASS/FAIL Fall Sauple miing, Fall Semnpls mittng and Yok dezazm, Fal Vicliun bak confiprnect, wmph Fall Dry sabuxtn oqly, sample mixisg aad Fail Sumple miziag, beok dum o eod sperk
mixing, faies wnd po coalnmeme, unk darra po, feoration,
U = Unisowis
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TABLE 3 - CONTINUED
SOLID SAMPLERS -~ MANDATORY CRITERIA
PASS/FAIL JUSTIFICATION
SAMPLE Vibratory drill Down hole hammer driil Pneumatic impaet drill (Jack Surface auger Composite core sampler
METHOD Harmer)
CRITERIA YIN JUSTIFICATION VN JUSTIFICATION YIN JUSTIFICATION YN JUSTIFICATION YIN JUSTIFICATION
The systcm shall bo abs 10 obtain tequirad H Poor peatration of bard saliexke obecrved Y By design respiirement, T By daipm reqvireneats, Y By deaig. N Surple rixing,
serples threugh wnkeiop riser with I esting.
direnciers berween 10 2ad 30 oo,
The sysien mut b able 10 sumple to N Pror peoetaution of burd salieska, Y By desipn requirenent, ¥ By design requiremend. Y A “contimecm® sampls can bg cbtaiged by N Sampla mixiag,
caeira deprh of Wrsic materia] from e top repeated ienion of the sampler fro the
surfecs to within 8 e of tha borioan, This s locution.
ix aboax 11 meiers of dopdy mazirmm,
Tho ryvicm stall pox eher Co physiesl N Disnurbs covo, i Sampla mixing, N Saumple mixing during sepmestal N Cern i3 brokm and mixed by the semplor, N Sumpls mixing,
properics of samplad owerial, . samoling,
Uzdiscurbed, represcoiative sisoples wre
rocuirod,
The ayvesns sdall oox catmg burm 1o e wsk k4 By wimiai coatrel vis epenting r My dustete ffoor. H Could pepetssis unk floor. Y Techsology democeunied. Y By adnini conure] ¥ia
floors or sall, Muinzeising wak ncprity is precedurz, prodacdisns,
of prims imperiszes,
Opantian of the sagmls syatem sdall not Y By »dm ool via '] } 15gh iction, b 4 Low frictica, Y Terelogy demoratzied, Low fricion, Y By admini; coeeral via
e the sk wale mewerial fompenum to grocedune, low b precstioa. growcham,
cxecad 133°C. The sampling spperins
kst sinl] bo ks thag 156°C,
Expotury of pracemnsl, eltber toriiie or off- b 4 Conabomery, deaipom for s precmiod dnll Y By wixink ool vis dpeating N No tednsinty 1o bazdle Bl come sascples Y Techoolegy domovwtnased, Y By wiminlytrative oorered via mpotul
iz, 1o azardons or texic ehormienls shall o arp develepod and demooaloaied. procecuuts. No cooainve, (No coctaizowne.) proowdurs,
ba greveoiod,
The sysiers shell winielen the spread o Y Centsd dexigoa for sepeoied drill Y By skeri cexdrel vig eperalisg .} Mo wetmoloty to bandle Ad] core sexple, Y Techeslogy demoraniod, Y By wimirhtative cootrof vit epensing
releasg of redicective oc uzand: iad sod e developed and democstraced, rocsdure, Ho contaimnmy, {No comatorene ) procedure,
g b covisomeh, Al Do tha ahouid
bezrods bo excrsaive.
Tim system oot opsrus sadely inan Y No igmiticn sourcs. b 4 No ipnidon scares. N Mechusicnl spark peaemution. Y Toctrnlory demarstated, Y No igaiton soures,
cavi porccziatly ininy erplosive
2asey ead Maoymebls Lioedds,
Tio system Dl 0t foact chonsically o B Y By denltn requilrenon, Y By deaign roquinemess., Y By dewipn requincoeny, Y Tecmalogy denoraunwd, k4 By deaipn reqaircmen.
Prysially with riswe, siifie, cmtie ar
etfacie cazpauclt,
AN sasmmplicy bt et be retriovabl Y By dign requirconent, Y By daip requirerere, Y By dezign requitcment. Y Technglogy demonaiaied, Y By dnipn requrenae,
Eram the tank cfter completion of sazpling
sexbyition.
PASS/FAIL Fil Unable 15 saxryle bard slizal and cors. Fall Serppls wixing, teok demmgn oA Bigh Fall Surple miving, po ocottineent sod spark Fail Camoa provide uerdsturbod com saemples Fail Sazpla mizing.
Dmtmake], i, poncTaiion,

i g Al
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TABLE 3 -- CONTINUED
SOLID SAMPLERS - MANDATORY CRITERIA
PASS/FAIL JUSTIFICATION
SAMPLE | Auger casing with percussion Auger casing with universal Mechanical post hole digger Hand auger "One-piece” core sampler
METHOD sampler sampler
CRYITERIA YIN JUSTIFICATION YN JUSTIFICATION YN JUSTIFICATION YN JUSTIFICATION YN JUSTIFICATION
The sysicrs shail be able 1o obrain reqeing Y By deaign tequirerocres, A ] By daitn requirereoe, Y By deaizn requircmeou., H Cas't doccag lank whaiz, Y By deslpn roquirane,
agpks Gaough tank-lop fisera with
dinmrters berworn [0 2od 30 oz,
The ayskm most be bl 9 sanpke b Y By daaipn moquincnens, Y Tedmolory drmocsttaed, i W't soceas entine waris depth, N Can’l dtecas sk waske, Y By design,
entirg deph of wuste Taterial from the top
suzfacn o witkin £ cm of the botoos. This
s sdout 1] mcters of depeh romximeiy,
Tho syzicm skall pax alter the plysical N Sazpls mixing, Y Teaeclogy damostrawed, N Sazple miving., N Saaple mixing. N Sanpks mixing
Fropertics of sampld muedal
| Undisturbed, mprescoative samples are i

requind,
The syates shal] bot couss bz 16 ¢ tnk N Casing may dezwge floor N Cuing rey darwps floor, N My pomunic gk floor, Y Irwuffickme metive forec, N Hizuere driven, mey peetoeis flooe
floors of wall, Muinceining tank imeprity &
of prizme Importince,
Cpeniice of the stpls traserm shell pt Y By sduisdatrative coctrof via cperating Y By smimistrative cantrol via opersting R High fricuce. Y Low fricioe. Y Low frictics.
o the ek wesie wagrda] kompertture 10 procadure, peoasdune.
ezencd 189°C, Tha saxpling rppanos
Vemmpenitiune sball bo o thag L50°C,
Expouste of prmvacmal, citber an-sits or off Y Cozsinmems desipos for scpmensad drill Y Cortalnmest, deaipne o sepmemed drill N HNo welmology developed for samals H Intokmble expoawre, Y Corxainereny, deaigrn for sopromoied drill
alic, to barardox or taxic chmnicals shell 1o wre dovelopnd and domorstraed. rod are developed and demenstzied, trecafers. No comeabamese. 2o are developed wod demonatruted,
b prevemxed,
Tic sysicm shall minimize tha spread or Y Comai deaipe for d dnl] Y Contumvment deaipm for sepreged drifl N No wcbaolery developad for ssample N Etokerable exposun, Y Conlaineornt deaipne for scpommicd dall
sekasa of radimetive of kazardous makerizh rod ars develognd e domonmmund, o wre devedoped and demouniat, tnoafens. No cooainment, rord ara doveloged and deccatcakd.
inio b covirment. At po tims should
bezerds b execesive.
Ths sysvem mem cpenis safcly fa Y Ho igniton soaras. Y Na igaition souree, Y Mo ignilics sourcs. Y Na ignidon sovras, Y No fgriien souree,

- fall e
gascy nnd flameombles Hawida.
The sysices st pt react chemically oo Y By daalgn moouuizcenrsts, Y By design rocgiremesie, Y By dain requiremesys. Y Bydesign requireners, Y By deaign requiresnents,
pryaically with sftmw, nide, cuatie oc
erpnic cazpounds.
All sampling besdwars pxat bo moirisvabla Y By devign maquircnencs. Y By daipn requirmmercs, Y By daitn moquimerms, Y By devign requircmenu, ¥ By datign roquirerocrus,
from ke ok afler seopictioa of sapiisg
activitkes,
PASS/FAIL Fail Sacple miting rad tok damagn, Fail Teok dema g, Fail Multipls friburey. Fadl Multiph faihwes., Fil Sarpla mining sed tank damegs,
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TABLE 3 - CONTINUED
SOLID SAMPLERS - MANDATORY CRITERIA

PASS/FAIL JUSTIFICATION
SAMPLE | Hydraulic push mode Shidge dart sampler Backhoe Hand shovel or post hole Clam shell shavel
METHOD digger
CRI"I‘ERIA YN JUSTIFICATION Y JUSTIFICATION YN JUSTIFICATION YN JUSTIFICATION YIN JUSTIFICATION
“The sy shall b abis 10 obtain mequired N Can't peootrus most herd salioake. N Net able 1o provide a "coationon” poos H Caxt wovess unk wasic. N Can't zooces wasie, N Weu't saople bard salicalz,
sarmpkos thraugh bntep risers with tolved sample. Limited 10 eudfice
diztociers tetwern 10 and 30 am. sempling,
The synees zxat b able 10 saopls dn N Caz’l poortrads most bard sali cale. N Net sbls 1o provide 3 “congdenons” oooe N Cast soeces Lank wagke. N Ca't accces wste, N Surfuen sanples mly.
cxxing depuh of wrals maictial oo tho top fmized dample.  [lmited 13 surfies
surfats |o witkin 8 em of tha bowsen, Tibs saapiing,
is abexx 1 toeiers of doph mkirzm
The sysusu shall nor aleer the physiel N Sarmpls mixiag during segmencal N Net thic 1o provide a "oonvioucs® ox- H Can't toeeas waale, M Sampls mixipg. N Sampls mizing,
progmrties of sanmled maieral, sazplizg.. mived satple, Llojud 1o surfice
Undlanwbed, represemative saopkts we axpliag,
socuuired.
The systan sball oot crus fnsm 1o the Lok N Could dampmps ok oo Y Thin devies can caly pepctrate the fint 3+ - | Coukd pereasate walk wall, damwgs roof. Y Tosuificien mative foros. Y By deaigm,
floors or wall. Maimainiey ok imcprry ls 4 inchey of sakicale,
of prime Toportascs,
Crperution of tho sezpls sysrem shadl poe Y Low fiaticn, Y No beat procraion souran. Y Low fricioa. Y Low friction, Y Very low fricdon.
e o ek Wals maieria] Wmperaiiee W
cteood [80°C. The saspilog appanns
temperatiza thulf bo kas then 10°C,
Exposuro of prrsarmel, ciber coslic or off+ Y Contaloencrs dosf (08 for sepmenied drill hi Ko wdzelogy for sampls Leroafers. No N No eoataieeens, N Inslenble exposurne, N Hiph exposurs. No esouiseocnt,
si, (0 bezardos or watie cheicals shall fod ant developod and dezocretzated, niainert,
ta prewcted.
The syvicet ehel] mindraive e apread o Y Contalioment, denipae for wepoetiod dall N No wazalogy for sumpls tracaters. N No toottiomenk. N Isislerblo exposurs. N No conteiarrent
releape of redionctive or buzardos malerisls red s dewebopad and demonetused. No exesizment,
o o caviremment. At oo toe sbauld
bazards bn exaopaive.
The system ress cperaa sadkly &an Y HNo igritloe source. Y o {gniton souros, N Mecturiea] spark geoeration, Y Na ipnitoa soucs, Y No ignivon s,
puses and ﬂ:;n-.hh l-‘huiis. B
The syaices mxmt pox foacy cherpindly of Y By desipn roquirernent, Y By daifn mquirormecs., Y By devigm requiregeot. Y By duig roquiremezxs, Y By dealgn requinarenis,
Poysically with nitrale, giriic, cruiic or
orpanie cogpaxds,
All purling turdwars mmat ba b Y By deeign requirsracee, Y By deaign requisererea, Y By design requirement, Y By daign requircmersd. Y By dewignt recpiromacrar,
freny th tank sfter camplecion of sampling
sctivivies,
PASS/FAIL Fail | Veabie 1o saroplo bard sslioxdm, sampio Fal | Wl o sgle eosire wasia depek, Fuil § Caa'f soocas tank Wastes. Fail | Muliphs friburos, Feil | Mubiiple Biluees,

xing rad unk dezege,

gl wining oy,
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TABLE 3 —- CONTINUED
SOLID SAMPLERS — MANDATORY CRITERIA

PASS/FAIL JUSTIFICATION
SAMPLE Dozer trench Water jet cutting Laser cutting Gas jet cutting, with grit Gas jet cutting, without grit
CRI'I'ERIA YN JUSTIFICATION Yin JUSTIFICATION YN JUSTIFICATION Y/N JUSTIFICATION YIN JUSTIFICATION
Tha syvsem aball bs able (o obuin required N Can't sccess ok wasies. Y By design reqiremenie, Y By daipn requirsne. Y By design reauiscasent, Y By deign requirmmens,
sampls torough tnkeiop risers with
dizrewery hetwoen 10 aod 30 am
The rysuam mxst b sbls o sanpls the N Swizce sazples culy, Y By dvign reaqiremens, b Not abe 1o arces cptim wiawe depeht, Y By desita reaquirecent, Y By daign requircmest,
omtire deptls of wusks mvariad froom e top
aurfiss 1o withia § e of e bettam, Ty
“Ix abowt 11 prizn of deph maximes.
Tha eyswesn shall ot aher s physiel N Sample miving, N Sample mixing. Seoccdery waste, N Swcple mizing, N Cress ecauarninaiica, N Ceons conemination,
propartics of sampled material, -
Uncisrurbed, repmscasalive sreplas s
requined,
Tos aysicm aball por cauws barm 19 te Lok N Poutinl tenk demepe, N High preasize wricr mould ax tapk walls, H Could cut znk floor, walls, H Could oz uak floor, walls, H Could aut 1ank floot, walls,
floors or wall, Malmslnlng ek kocprity s fBacr.
of prima Impertanee,
Opereifios of the pagple rystcm shall oot Y Low fiaia, Y Mo fiion, N Vary bigh iompenture, Y By sdmisisnidive coottol via operrting Y By wdai wotml vik
e the Lnk wavs makeria] eroerabye 1o procedum., proeeduss,
exceed 180°C, The secplicg spperacs
tamperaiine thall b Jocs Gas 150°C.
Expouns of rsoml, eiber arwite o offs N kxolenbla cxposuse. Y By sdminstrative controd vis eperating Y By sdmisistrative corerel vix oy Y By aiminhuniive coatrod via cpctidng h 4 By simini, cooepol via op
sile, 1o hazardos or iode chemsicals abull fprovedura, procadue procmhers, procedhurs,
bz proveated.
Ths syviem abull mintemig the spresd or N Ioolenble agposura, Y By sdndelatruive concrod via cperiing Y By sdmini coxera] Vis openadng Y Ey adwinistniiva ol ¥ia oprrating ¥ By mimirj, ecoerol Vi
oleass of ralicactive o herasd al proazhure, procedure, provcdure, Pproceducs,
nto the exviroomet, AL Do s ahoul]
bezards b cxcessive.
Tho eysiem meat cpenuis wfely B ag N Mechanical spusk pravesiion. L 4 Na lgmiilon soures. N High sapenrurs, ¥ No ipsitien soures, Y No igaitien sourcs,
pne-mdﬂn;mbhﬂ‘qme‘-t‘ o
The Fysiem mrut oot e chomjcalfy o Y By dewign requiremess, Y By daigz roquirements, Y By desitn roquircmenca, N Crons comizmination, N Crena conaprinetion,
hrysically with nittue, Dhiie, cuwmis or
orpanic compoxds,
All sanpling bardwars ceat bo mudenbls Y By design requirchonts, Y By daign mquincmens, Y By daign requiremens, Y By daign sequiromeots. Y By deviga roquircocas,
from the tagk afler complation: of wazpling
b
PASS/FAIL Fail Mukipla fiihores, Fald Serple wiving and secordery wasie. Fal Multiols (e, Faill Cross ceoismination sad ok durgs. Fail Crows cogarntution eed 128k dusnaga,

JREEE—
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TABLE 3 -- CONTINUED
SOLID SAMPLERS - MANDATORY CRITERIA
PASS/FAIL JUSTIFICATION

CBHBISHLAND

' - V—

SAMPLE
METHOD

CRITERTA

Saw cut sampler

Robotic sampler

YIN

JUSTIFICATION

¥IN

JUSTIFICATION

Th syateen abal] b abls to obtaln requinsd
samples through usk-top sbers wil
Slameitrs berwvoez 10 ted 20 cn.

Surfaae sumple caly, baad selieis oaly.

By d=aign requirmmene.

The eystemn zoomt be abls 1o wopis te
tatirs depth of Wl Sexierial from e wop
surfacs ta witkin B oz of tn betar, This
i abox 11 moters of dopudy masimpi

Surface sasoply caly, band saltesls aaly.

Wea't soccas entine wasls depdh,

TEs sysiexa sbel] not alier the physioud
properties of samnpld materisl.
Undlzsurbed, represcolative sampkes we
roquined.

Feor bard saltcxke,

Surpln mixing,

Ths sysizm aball pot caneg b to the tenk
floors or wall. Mainaising wak inccprty is
ef prizos mpartence,

Coul? ax eak floor, wall.

By adrainistntive castre] vix operisg
procodisre, -

Operation of 1o sumple sy1wm shell 2ox
s tho tak Wi il empemes o
cxcoed 180°C, Tho Maplisg tppenti
temrpemturs shedl bo kiss then [50°C.

High fiiakm.

By sdministnuive control via operniing
procedure,

Exposurs of persannel, ¢ither ool of off-
2, 10 hazardous of Wiz ebomiols slull
by prowetad,

By sdmisicniive ool vin operudng

Tio system sball mizimizs the spread o€
- of sadivactive or | 3 "
e the eaviroomesr, Al no tme should
Yazardy be cxccsaiva,

By sdmizistrutive coourel vit ep

Tho fypicoy muat openis witly o
. - o\ e

soaca axd Aewprable Houids.

Ho igridion, saaeas.

Tha systom oot ot react chamically o
peyrically with pitase, itrie, cemue or
organic aompouds,

By des¥pn roquiromrecss, -

By deaipa requimmooess,

All seppiing bardwary toat bo mrievable
frecn the tank afler complnion of smpling

Ltiviticd.

By dosign roquiremenis,

By dexigm requiteoenty,

PASS/FAIL

Fald

Muliipla filfurey,

Fol

Wen't soocss cotins wanls Sopth sod
Hemplo mixiag.
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TABLE 4
SAMPLER CONFORMANCE MATRIX
LIQUID/SLURRY SAMPLERS
SAMPLER TYTE Doitle ana Modifled bolile Dp sunplee Truck mounled Kunmeree Weat Valley
sislng on n shring rotary delll Bampler Thorex
. »ith universal Bampler
mplee
Y Y Y Y Y ¥
Tho system atull bo able to samplo Uqulds and slurrics. Y Y h'g Y Y Y
The system atnil bo ablo to sampla aludges, solt sallcabs, ol N N N Y N Hi
hard palicsin and comblnations theroaf.
Tha systern nrut bo abla to samnplo the entlra depth of wass Y ¥ - ¥ Y ¥ ¥
material from 1hn 1op surface to nilkin B om of tho botton
This s abow 11 mcters of depth oaxdmen,
Coro samplos rmmt vontaln & minimum of 4,7 emr® of wasle WA NIA NIA NIA NIA NIA
material per em of eoro.
Liquid sumplea munt bo at feast £00 smi S volums. Y Y Y Y Y ¥
Tho system shall not shor the physleal propectics of semplod Y Y Y Y ¥ Y
matodal, Undlsturbod, reprosesistive samples ars required for
deteamirmilon of deouity, moirture content, shear strength and
e, visconlty, siratlfleation, and crystailing structure,
Dilutlon by supermta or ydrostatle bead fuld mut oot scour.
Liquid samples conalning suspended solids rmmt bo
Tepressniative,
Tha aysiem shall ot allat tho chomleal proporties, Including M Y N Y Y Y
organie and knor grade comtituents, redlclzctopes, pil, heavy
metals, ete. Dilutfon or dissolution of valls ar ceons=
contamination of sumplen frow the eupernuts or hydrostatic
Fend luid mut not eecur.
Y ¥ Y Y Y ¥
M-lmalnhq ik Fiegriny Ix o primo’ hmomno’o .
The aysiem muat be fighly relfable. It ahall recover at ket Y Y N ¥ Y Y
SOF of u full unmlu 9% of the Uime,
’ NI NIA NIA HIA NIA HiA
lt-pnulm ‘ch:pctllum l!nllbclauﬂ-.e l50
Dircet k'mp:rllum menlicting atsmll bo pravidod If the NiA NiA MrA Nia HIA WA
henions had the p lal of ding 130°C on
amy pofﬂm that conlacts the mm.
Surplcs #d asaochited hardware boet £t in exbating 1lanford Y Y Y Y Y Y
hat cel) facilikes wiliztng exlsing extnulon cquipment,
(Scpments na Iurger tan 45 om tong by 2.3 cmdls,)
Sumpler vertleal poaltfon mmst be mewsuable within 2,5 o Y Y Y Y Y Y
Sempler mmuat remaln opertional afiee erposiiro (o lank Y Y Y Y Y 1
comients for at lexad thros weeks, radlulon doscs of 2000 Riky,
wd correaive solutlors with pll fn exocas of 12,
The ayvtem doslgn and operation must contkder ALARA, b's Y Y Y Y ¥
Indlvidual dose shall not uoourl JW mn:m\hwk.
Y Y Y Y Y ¥
Y Y \ 4 Y ¥
Tha system shd) bo abla 10 obtuln & skmphe 1a & masonablo ¥ Y Y Y Y ¥
kength of thmo (ke thn 2 weoke) for & fidl kength sumplo.
Genernilon of locmduy waitce shall be mimmlmd Y Y Y Y Y Y
Y L 4 Y Y T A ¢
Y Y Y Y Y Y
Tha ssmplar support systerm ttemt bo reunablo, mobile, and i 4 Y Y Y Y ¥
malntadneblio. *
The aysiem munt bo eapablo of taking mor than one axmple Y Y Y Y ¥ ¥
from & given rlsee,
Y Y Y ¥ Y Y
Tho systcm zmut ba fubecated of procured, tested, spproved h'e Y Y Y N N
for wo, and resdy for full opermlon by 47171993,
Componile Ratlng (hember of V1) 2 n 19 n 21 21
FuariFull = Critleal Crllechs (shded boxes) Pt Fass Pase Pise Pase
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Evacuated Ceyopenke Pulilalthe Ale-I0 vacuum Viai on m pulley FPurh Mods
SAMPLER TYPE | "2 e pursp menplic samiplee Sludge
Samplee
¥ Y L ¢ Y Y Y
The system ehall bo abla to avmpls liquids end tlurties, Y ¥ Y ¥ ¥ Y
The aystem sbuil bo ablo to sxmph sludgee, solt saltcals, ant N N N H N N
hard galteake xnd commblnatioos the mof,
Tho aystcm st be wbla 1o sumple the entlro depth of wasis Y k4 N Y Y Y
maierlal from i top surfios 10 within 8 < of the botlom.
This L about {7 metets of depth maxicoun,
Coro sunpks must cooials a minkmen of 4.7 o’ of wasta NiA RA NIA HIA N/A h
material por o of core,
Llquid auzoples ot be af ket 190 ml In volume. Y Y ¥ v Y Y
The sysicts fhall not alier tha physleal propertics of sunglod Y Y Y Y Y N
malerl]. Undlaturbed, representstive samples wro required for
detormination of dewwlly, molsture content, shear atrength and
raie, viscolly, stratiflestion, and crystalling dhnacture.
Dilution by supermale or hydroatstle hoad Tukd rmmt not occur.
Liquld sempilcs containlng sunpendod solids mmust bo
represcatailve.
Tha sysiem shall not aher lhn chemical propertics, Includling Y N Y N Y Y
orgenie and Inergan: diol y pH, beavy
metals, cte. Diludon or dluulullm of sulte of crom-
eontarnination of sarples from the supermate or hydroatatle
bend {Tuld et not occwr,
Y Y Y Y Y Y
Tha sysicm it bo Mghly relleble, Tt shalf recover at loast Y N N Y T Y
9% of & full samplo 905 of tho tme.
- N/A NiA N/A MIA A ¥
Direct tentporature moaltoring sball be provided If the N/A NIA NfA N/A NIA NIA
pling mechanlsm has tho potenils] of ding 150°C oa
umy portlon that contacis the wasls,
v
Snnples arad avsocllod hardwars must fit In exsting Hanford ' ¥ Y Y ¥ ¥
het cell fuctllifes willlzIng cxbiting extrualon oquiptnes.
{Fegments no Incgor than 43 om long by 2.3 cm din}
Suntsplor vertleal ponlilion mmeat be moararablo within 2.5 e Y H Y ¥ Y Y
Sunplor tul remaln operational alar cxpostirs to bk Y N Y Y ¥ Y
oonicola for at kel thres wooks, radtation doses of 2000 R,
and eorrosive sofulone with pif In cxcess of 12,
¥ syaiom coeign art operstion mut comider ALARA, Y Y N Y Y Y
dndlviduad doos shall not excoed 300 rromineck,
: o v ¥ Y Y ¥ ¥
N'}\% i . ¥ Y Y Y ¥ Y
Ly
Tha sysiem sbulf bo ablo Lo obtaln s sxmplo In & reasombla Y Y Y Y . Y Y
Senith of tme (lots thea 2 woeks} for w fuil kenpth sxenplo,
Generatlon uf lcomduy wastes shall be minimired, Y Y Y Y Y ¥
Y Y Y Y k 4 ¥
Y H'd Y Y Y ¥
Tha sampsker spport aypicr el be reussble, moblle, and Y Y Y Y Y Y
malnialrabls.
The system mmmt be copable of Wking myors (han ors enmple k4 Y k 4 Y Y Y
*from & glven tisor,
Y Y Y Y Y Y
Tha system mat b fabrlcaiod of procurcd, atsd, spproved Y Y Y N N T
Tor wea, ard ready for full operation by 47171993,
Compostie Rallng (number of Y1) n 18 19 i) 2 n
Tan/Fall - Coltiod Crlleria (shaded boxes) e Prae Pass Pan [T Pass
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yorortat with a phaa <ol seoming the fight a8 the
tep of the drill suing,

ALTZRNATIVE DESCRIFTION ADVANTAGES DISADVANTAGES STATUS, VIABILITY
CODE, JUSTIFICATION
Thermoaxsie ks b, procva I dnill sising, * No electronics rwics Un dill siring. = Addien of scaim, soapostio, 4 L Sorm work bus oo doos i e X3S Lab.
Thrmocapkes moed in drill bis. = Minirmares mn Hfraions to deill. * Abrzsien masrisl,
Tis casde @ tbn drill srmg-raoning o e g, = ‘Tithuaing driff sirfsg ooves proovas 3 am.
= Eperies akx 24 br X roodre reffizersic,
Piczaclocisie Crysal, wilh banery Baswory drives power sEply, crysiad fraquency ® Could make tn s of deill string pips 30 & » To larpe posor supply, 2 ™ Somn waing bas boon dere B the 305 Lab,
i thangrs WiE WwoperAtaT. \nzamining medi L = 75 % sigoal lowa over .6 mosen,
Crysa] tmmacacd & bt wres, * Mialooises me [fcatio 1o deill. * Companars mmiurizaden required,
Froawmey wavels troigh meal dnill suing. ¥ Erumgicn roscrch and develosco=t,
Low wrpprmtae saerial Manerini mehe 1 tearing of oriiol \eoprnbare, = Yok prx bavs o trmit dala * Cting whemy forcs may sxood shoar strph i M Cuiing sbxoar forees mont lkcly will eacood
#ckicd boasing Uras allowing drill Wt womh 10 sop while drill siring *» Mbimizes oo ificaion b drill, of Jow Mztprraiar Sacisrials. topacria] sumagtt.
W neatmg, » Carera downnis: whon sheared,
= Rogin mouloing WA,
N * Ervmaion roecineh axd dowslopei.
Rulio Lrazwmitier i the oasids Scrmll eememiuer premad i deif] suring tes woukd * Ho wirce W nr. up the deill siring, * Large powcr saphy. 2 M Semo remcireh s bocn doos o find sl srierse
part of dnill sring sl & radio Soqucocy st up b ouaide of he * Miskzites mos ficuicos 1o drill, ® Srufl URDErter CeCoooOTis, izod tretecstcn,
drill srmg. * Al of v,
Heat \reoa ferring maserdalost Maserinl thes tranefery bout coaier 10 somer kooatian, = Moveicmpon un s tvry from bit, = Mey oot be prctial for Jaug kapd of 4l 2 M Remding rotscing screcrs mohoos acoixacy,
o] wringp
= Rowry scosaxs o sampler
* Meds cover beal fRac.
* Encion trwearch and devplopmee,
Termperant seaxiive poin Fain ctamgra polors sa wrEpeMaae GuAg . " Noclearacion “evoiwel, * Ho sl time fafocmesiees, 4 NIA He mal i infommesian
= Minknizes mod Boien to drill, = Must bo virible,
= Munt b2 dey oo,
Eafrured. An infrued scaey wead 10 dosoct bt eenoncsies. ® Could scome lar x ama for bt spots. * Bx in waste o visible, L /A Can oo sorms bt omperacrs. st ucobmnucaed
* Mizimizey mod Searics to drill, = Wi malerial oo varcs, N T of sight,
* Additiooml riscr acmaa, -
- . * fodiroct macurdng.
Laser and plospbors Caut bt b with plospbors, " Space dc. 2 M E Taeareh ood devekn soods,
Esthe plesinacs wich ket boem teveling theough " Coxection probem wih Sher opuics,
- fher opeie cabie, Lipht ccomaions piven off * Drill mring bands,
cxttard W Cmmatre ad wod torec] ek * Sempice blocks lwcr from He
tozgh e cable, = Ervmsive rosoarch and dewekioyoene.
Fisah bulb ard phag acll A Qaak bl tacce OM ar OFF u the exfidend s Cheap, 3 NIA * Power supply T boaem of bit ty bargs for

1pece,
= Lighs pub chavuccd by sampicr.

“Sunw* mier 1o ke dagrme of &

)

e mpplicaiion of te aly

The waom code s s follonas I« iloxet @y 2 = Saom &

G deon o

*Vikility Cade” s thm meanseccry. of the appiicabificy of e dhemetives. The viabidiyy code in s follows; NIA = do ippliable; M — Marpinl; ¥ — Possible; L ~LTxiy.

giitoeds 3 = Teawd xad voady for ecs 4 - In wec,
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